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^^0030019135 %^ -^T.}: 2003/12/30 

^ «V^#a)-^ ti].o.^7]ofl ^^S.^^, 7]:s^Mo] ^fl o] sll:^? (20)^1 

^^^^}7] cf^Sl 71-^7^ ^#(135)1:^1 ^51:^(130); ^el^(130) ^}^o\] ^ 

^IslH ^ll^>«'>*(41)3|- ;^l2^A>^(42)l-ol ^A^sjji RF <^li-i^l^^^(P)s+ 

^^s]^ A>^q §11:^(40); ^elJE.(i30)2l- a>^^«ii:b(4o)» ^o^aI^I^ A>^q«l1^^<a<H^l-Bl 
(150); ^5^^(130) ^1-^<H1 ^^15]^ 1^^1-^(41) 1: 34 ;^l2^A>^(42)-i-<^l z^z^- <?! 

^51^ :^ll-e-S.(61)sq- ;^12-B-S(62)7> ^o^s ol^l- 90°^ol7ll ^5l:E.^<?^-^S(60) ; 

:£ 6 
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20030019135 ^^ 'U^}: 2003/12/30 

HVni.^3j.^ al-o-g- 7] {Reactor for depositing thin film on wafer} 

J£ 6^ ^ ^^o]] Tt^^ wi-^v^^v-g- a]--g-g-7l^ ^l2^Alc^lo| 
£ 7^ £ 6^1 ^ol^i, ^mt}^ SAitb A>AlS, 

10 ... sl'^Ei^g^ 20 ... ^flolii)^g^ 

30 ... ^^B. 31 ... ^^fl-H-S. 

33 ... ^13-^^ 33a ... ^^^fl^ 

40 ... A>^:)^1^ 41 ... ^ll^A>^ 

42 ... ^12^A>^ 50 ... >^>^^«^l:^^^<^^l-el 

51 ... ^llA>^:i^l^^<?l<H^l:Sl 52 ... ^12^1:^:1 «ll^^o^ol>^^e^ 
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20030019135 ^^ <U^}: 2003/12/30 

52a ... ^Al-ig 53 ... 7l-^?1€-* 

60 ... 61 ... ^11-^^ 

62 ... ^]2-^S. 70 ... e^^Ell-e^^^-B-S 

71, 72 , 73 ... /Hll,2,3e)^El^S. 80 . . . ^^tifl# 

81 ... 4^^-^ 82 ... 

81a ... 130 ... #s].E. 

131 ... ^nfl-H-S. 133 ... m^^S. 

133a ... €^^fl^ 134 ... ^iH^^ll 

135 ... 7}^^^tr 150 ... A>^^«fl:^^<go:|^^g:| 

151 ... :^11A]:^^^1JE.^^ 01^51:^1 152 ... ;^l2A>^^ «11^^<?1<H ^Slre) 

<27> ^B^^n].^ o1-§-tb (PECVD : Plasma Enhanced Chemical Vapor Deposition) 

^. -i-^ ^ ^-§-71-^2^ 5|.«)-(^]^)al.O-^ 7l^^HlAi «ao.^ 7l:&>^V6)l ^^j. 

^^^«fl ^.S.^ ^^t!: ^-§-<Hm^l» ^-f , «]:-§-§-7lvfl2^ ^2h^:?>«^l RF <^lui;=^ll- 

ol7>5>oi ti]-g-7]-^o^ -H-J£^H 7]%^^B] HVn^^^J-^ ^71) <a<>1M-7l) ^ ^ ojlcf. 
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^^0030019135 ^^>: 2003/12/30 

^^oHl Ti ^1-^^^ ^^i-^>^ ^-f <^lcf. l-^J- Ti ^lE^o) 600 °C ^ 

^^^^l^cf. <5l^^^S- l-El-^p># ol-g-^V^l ;g o. ^. 

^ ^cf. til--§-g-7l ^-¥-1- ^1^^ ^ ^S^Sl^CF, CI, Br) ^^^^ o] 

^^}c^ ^E^o]^^^^ ^ ^^M-, ^-§--§-71 i^^<^l #21-^ ^o] AI2O3. HFO2, Zr02 ^ 

^■f<^l^ ^^*]: ^B^-oi^e^x^o] ^^cf. i4e}Ai ^^tt ^sj-ol^el^^ € 

<30> ^ y^v^^ ^7]Si\- ^M]^ ^'=§-s}7] ^yr^^ ^-^^^i, #e)-^^>l- ol-g-^>o^ 

^^^^^ 1-^, :^2l-ol^5^^^ ^ o;i^ «i-p^.-3}--g- av-g-g.7l# ^1^ 

^, 7]^Mo] '^y^s]^ ^1 01311:^(20)01 ifl^d-^ el^El^ildO); ^7] a) ^El^sl(io)^ g 
<H ^-S-^m ^Bl^(30); >^7l ^51^(30) ^}^<^] ^^]^^ ^s. ^q-^1 ;^ll^A>^(4l)^ 
^l2^A>^(42)l:ol ^A^SlJi RF <Hm;^l^^-^(P)2l- ^^^^ ^^^^(40); ^2^1^(30) 

^7l A>^:)«fl^(40)l- ^^9^^]^]^, ^7] ^■llolllll-g^(20)2l S]^0_s. 7]->i7H€-* ^^^^f7l ^ 
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^feo030019135 ^^ 'U^}: 2003/12/30 

7>:±:5H€-*(53)#o] ^A^^ A>^:i^lc^^o^A^^El(50); ^^-^l ^S^ = (30) ^ 

»12^S.(62)7> ^cH5. tb^ ol^i- 90°^ol7fl :e.^ 91-^5.(60) 5£^*>fe 

>g-7l ^ei^(30)l- ^13-^-^(33)51- "S^s]^ rl-^^l ^^.7] 7]. ^^(53)0! % 

^^Sl^ ^l2A>^^^l^^<gol>g^El(52)# i^tl-cl-. 

> ^ ^^'^'Hl Xi^^i, eloflE^l:B^(io)oii ^i^lsl^ Aj.7] ;Hli-B-^(6l), ;^12-B- 

S.(62), ^13-B-S(33)2l- AA ^^Sl^ >^11.2,3Bl^Bl-e-S-(71)(72)(73)7> ^cH:£ d\^^ 90° 

^ol:£^ Sl^Ell-S^^^^S(70)» A i^W. 

^^«n^(40)fil- ^11 ol 331^.^^(20)2)- ^^^1 «l-^-^^^;^o. >go^§].^ ^^o^ ^^Wl|#(80)* C-l 

-^-71 ^^«m-(80)^ el^Bll-g^dO) ifl^ ^^<^ ^^1^1^ ^^^(82)^1-. ^^«fl 
l-*(81a)l:«^] si on 1-3^ (10) tfl^ s:l-:^oi] ^^l^l^ ^^^(81)^ 



^^7\^ ^^^^7\ ^ ^^t^oll ^^#^^-g- ^-§--§-7121 ;^12^AH1 

^, 7l:^(w)ol ^llol3^1-e^(20)ol ifl^J-^g e) ^e^^-sI (10) ; -^-71 sl<^Ell:el(io)# g 

01 ^-g-s^l-Dl ^1-71 ^1101311-31(20)^ ^m^S. 7\±.^^%: ^^^^\7\ ^tt 7\d^7\^% 
(135)-i-ol ^sl:^(130); ^7l ^51^(130) *l-¥-<^l ^^IslH i?>u)-^l ;H11^a> 

#(41)21- ;^ll2^Al.#(42)l-ol ^A^slJi RF <^lui^l^^^(P)fil- ^^3^1^ A>^:j ^1:^(40); >^7] ^ 
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20030019135 ^ ^^>: 2003/12/30 

e1^(i30)2l- >^oM ^>41^1:^(40)» ^^^1^1^ ^>^^«ll-^^^'>1^iil-el(i50); ^s1:b(130) 
^o^^-Hl ^^l^l^ ^^S.^^ ^ll^A>^(41)-^3l- 42^^\^i42m^] ^^5]^ ^ll-R-S. 

(61)^4 ^l2-frS(62)7> ^<H£ tb^ o]^^ 90°^o]7ll ^a^^ ^b1:b^^-^S.(60) ;» ^^*>fe ^ 

<36> ^ ^vx^oii ^>^-]«fl^^^<H^^l-s](i50)^, ^^7] ^e]^(l30)5q- ^7] A>^^5|1 

^(40) Al-olofl ^^15]^ ^ll^>^^^l = ^<?lol>ai-Bl(151)fi1-. A>^:) ^1^(40) sq^ig^ 

^ ^12A>^^^1^^^<H^^«.E1(152)» 

<37> ^ ^vtgoii ^<H^i, el^Eil:e^(io)oil A^^js)^ ^-^S^i, -^7] ;HU-R-^(61), ^]2^ 

S(62), ^13-^-5.(133)^ 2^-^ S^^S]^ ^ll,2,3e^<aiEl-a-S.(71)(72)(73)7}- ^<H£ tt-d 

<38> ^ ^igofl o;i<HA^, >^7l 7V>i^^#( 135)1-^ ^el = (130) xfl<Hl ^^^^ €^^fl^(133a) 
3Jf ^sl.E.(130) ^<^] ^^^^ ^13-B-^(133)# ^^7] ^•^^^^^<^^S.(70) vflsl <yo]o^ 

<39> ^tg6|l oJo^Ai, ^71 «}-g-^7l ifl-?- #el-^P> €:^O.S.^El M.:S.t}x^ ^y] A> 

^-)^lJE.(40)Sf ^fl 0)5111-3^(20)311- th^l ^^^1-^ ^^tilll-(80)^ ii\ 

^^w]l§(80)^ -^M el o^E-11: 5^(10) ifl^ >^VW-o)l ^^isl^ ^^^(Q2)9^. ^^aH 
#*(81a)#ol ^-^^jsln^ ^7] sl^Bl-i:e^(10) ifl^ ^l-^ofl ^^1^1^ ^5g«-(8l)S <^l^<H^i=l-. 
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^0030019135 %^ <^^>: 2003/12/30 

£ 1^ ^ ^^^] tc}-€- «i-^^3^-g- ^ll^Ajc^lo^ ^ias<5lJi, £ 2^ £ 1«^) 

^]^]^ ti>^oll ^^^^ ^ll,2^A>^# ^X\^ H^<^lt4. SE, £ 4^ iE 1<^1 Si^^i, >^>^^«flS. 

^ A>^^3^i^^c^o^^^w.s^^ ^H-ll^l-<^ -EE Alt!: Ai-Ai:£oiji, ^ 5^ s. loJl ^cH-^i, e^^^-ll-s^^ 

> %^S^>^. al-nv^aj-g- til.^^7lSl /^lll^A]c^l^, 7l:^(w)ol ^^j-S]^ ^flol^]^^ 

(20)ol ^fl^J-^ 2l«^E^^g^(10)J!}-, el^Ell-g^(lO)* gcH ^-g-s:}^ ^^U^ (30)^4, ^Sl = (30) 

^1^^^(P)54- ^^5]^ >^>^^«fl.B(40)Sl-, ^el = (30)fif A]:^^ ^1^(40)1- ^.^Al^lc^ 

^lo] 5111-51 (20)^ Sl^O.^ 7>:^i^€-* ^^^*]-7l cf^Sl 7>i?l^*(53)#ol ^A^€ >^>^^ 

^lc^o^oi^j«-5l(50)sl-, ^elc(3o) .^1-a-oii ^^1^1^ ^^^A-l ;^ll^A>^(4l)#azl- ;Hl2^Al-^ 
(42)-i-<Hl ;^ll-^S(61)5!l- >5ll2-B-^(62)7> ^<>\S. ^]^^ 90° ^^1 Til ^a^^ ^ 

^E.^'^-^S.(60)Si\-, ^c«^^^(iO)d\] >^ill,2-a-S.(61)(62)fil- ^^3^J1 7>^?1€-* 

(63)31)- c^^i)^ ^ll,2.3el^Bl-^^(71)(72)(73)7l- ^o]s. o]^ 90°^o]^^ ^a^^ g;] ^ 

Bl^5^^o^-^S(70)^, el'ajEil-5^(10)2l- ^flol3l^5l(20) Afololl ^^l5lo:| vfl-^ol 7>^-i-ol wfl 

7l£l^ ^^*(81a)ol ^A^^ ^^alis.(80)^ 

^Sl^(30) ^fl-^<^l^ ^°ll-^^(31)7> ^A^slol ojcl. x^i^ll-^SS. JL=^ v^nfl^ ^lolsl 
l-el(20)<^lAi ^^S^^ 4^1-<i<^l ^1^(40)71- 521-^5]^ nJ-^le>Jl cH t+o>7l- A> 

^^^1:^(40)21 ^£2:^^ -S-^l^l-Tll olsitl: ^^ll-a-S(31)S^ I-0I14 7l#om. ^71-g-^ 
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^0030019135 %^ ^^V: 2003/12/30 

■?l^^l]^(33a)ol ^-^^^o] 9X^^, :=L ^^^l]^(33a)^ ^13-^^(33)5^- o;it^. 
> A>:^^«fl:^(40)^ q^(Nikel). «>^^S«>l(Hasfelloy), ^3^i(Inconel)-^3i}- 

nl-o.^ S^^C^-. oje^^ A>^^^l-^(40)^ wV^-^ofl^ 301] ^a] ^ Hj-Sq. J^o] , ^^^^^ 
^V^-^S. ^] 1^^1-^(41)21- ^l2^A>^(42)#ol ^^^Slol oicf. ^ ^Alc^loilA^^ ^x^^ 

^^}^ ^ll^^>*(41)# -^Ziel-DlS.. ZL^Jl >fl 2^^1-^(42)* ^IlB]-u]s. aAl*>o|ti|. 

<a^lS ^O] o^O.D^, £ 4<^1 £Al^ ^o], ^51^(30)^1- A>^^ ^1-^(40) A>oloi] 

^11A>^^«)l^^<?!c>:|^Jl-Hl(51)Ss}-, A>^^€^1 = (40)^ ^^^^ ^^>ol t\^r^ 7\d^^^^{5Z)o] % 
^l2A>^^*ll^^<a<H^^S^(52)^ i^^^^t:f. A]2^\^^n^^<=^<^^^^^{^2)<^]^ e) ^ 

Eil:^ ^^^<^1 cfl^l:^>^ ^^>^(52a)<^l ^^^Sjo^ SZ-^^ . 7V^7H€-*(53)^ ^A>Tg(52a)ofl 
^A^slJi, ^sl:=(30)<^l ^^^^ -^^511^(333)3)- <^^^d\ ^13-H-S.(33)fil- o]^ 
% 7>>i7S^#(53)^ ^-§--§-71 tll^^<Hl 7>>i?l^ol %^^^7\] ^o_^^ ^^-§-71 vll^^oil «!- 

^Bl^^<?!-H-S.(60)^ l-2}^p>7> t^l<y7>>ie)-<a(Dl£Al) ^o.^ ¥^^^1^1 4el-^ 
^ ^^^IS. £l«H ^^D^, £ 2<^1 -EE^m w>5+ ^^1 ^Bl:^(30)<Hl 'i:£^ ^^S)^ 

^11.2-^-^(61) (62)1- 7\^^ ^^^\^ ^-§-7>rf^el-<y(nl£A]) ^ z^^ -R-^^H^l^^^^ 
MFC M- cl-€- ^^MHsjSS. ^s}-^<H <^*J:# Dl^ ^ o;[cl.. ic|-e|.a^ , l-Hl-^i^> <H1 

H^l7> -^^sl^l ;Hll.2^S.(61)(62)^ # ^ol7> ^ol;^l7m .^S7> 90°S. o^e]^ 
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^0030019135 %^ ^^7]-: 2003/12/30 

^1 ^il5l-5i32f ^<g^flS Sl^l ^Jl, ^ll,2-frS.(61)(62)* ^^>c:^ ^ 

£]oi £ 1 ^ £ 6<^1 wV^q. ^o] el on 1-5^(10)011 ^^^^ 

^ ^]^]^ 5l^t-ll-^^^-R-S(70)<Hl^ ^ll,2,3-^^(61)(62)(33)SJl- z^-z}- <g;i£]^ ^] 

l,2,3Bl'^Bl-B-S(71)(72)(73)7> ^>^^Sl<H Sl^cfl, #5l-Z:P> ^ ¥^^1^1 ^ll.2.3Sl'^El 
-B-^(71)(72)(73)fe 71^ 90°^c«^^ Si^f. ^ ^Alc^jofl^i, ^]1,2,3^'^B\^S. 

(71)(72)(73)^ is^ofl 90°^oi^ SZ^M- o]^ ^Ajc^loi] ^^jzf^l-ji 7}^^ ^t} 

^flo]3]^e^(20)5!f ^^^1 ^^^^^^^ ^^tbi^. ^^«fl#(80)^ €^ 7}^]^, e^^Bi 

#^(10) ^^li)^ ^^^(82)5!)-. ^^«fl#*(81a)l-ol ^A^s^D^ el^Eil:5^(io) 

vfl^ ^l-^ofl ^^is]^ ^^-^(81)5. ole^^ ^^Hfll-(80)^ M^CNikel), 

5]-:±:^Sol(Hasfelloy), <y^^^(Inconel) . >^-fle1-^ (Ceramic)^^S ^7]^, *y:^T^l^(Al) 
^MS. ^ ;g-foi] e^>i^(W)# ^^^>^ ^^^^j ^cf. 

^^i, 7l:&(w)^ ^fl<^l 3] (20)^011 S.^^ ^, ^11,2-^3.(61) (62) ^ ;^l3-frS.(33)# 
■i-^H a|^^^«^1:b(40)s. ti]:^7l->i ^/S^ 1:*^^7>^# ±^^^]^^9}: 7l^(w)2l oi]^ 
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20030019135 ^^ 'U^}: 2003/12/30 

<52>. cf^, ti>-g-7>>il- ^A>^>^Ai ^Ajoii A>4i^l^(4o)ofl RF oflui^i^ ^7l-*l:4. RF <Hl 

*HM-7fl ol^Tfl ^>oi 7m^Hl ^:£7> #^ MVBVo] ^^^^^ o]-u|H^- «l-^V^zl- 

ol^fl ^>-§-*>^ RF <Hm^l^ cfli^ o.^ 13.56MHz ^1 ^-^^ ^>-g-t!:^-. 
<53> tl:^, ;^ll,2-a-S.(61)(62)l- a]:^-g-7lS^ «]:-g-7l-i ^a>^ CVD #| 

SiJl ALD ^cf. m>€- €1- ^-f<ffl CVD ^J-^o] -^e^s^V 

-^^A]^ ^S. 9X^. ^^]^X\6\] ^A}^}^ ^-S-7>i ^ #*^^7V:fi^ H2, NH3. N2, Ar ^o] ^ 

A] ^<^m^l^* ^l-^-tbcf. ziem, AI2O3, Zr02. HfO 2 ^ ^^^V -^r^^^ ^-f 
71^^ *S-^^(F. CI, Br) i^^V^ ^^^i 7>^s^- loflu];^!^^ oj^srH^i^ ^-g- 

^^7lt!: ^^^^7>il- «]:-§-§-7ls. ^A>^21- «}-§-g-7l ifl^ofl RF <Hli-i^l» 9l7m<^ 

<55> £ 6^ ^ ^^<^] «i-B]-^3i-g- o}-g-g-7l2l ^l2^A]oj]o^ ^T^^olji, £ 7^ :£ 6«^1 

^A^^ ^^^\<=^ ^^\% A].Al£olD^, £ 8^ £ 6<^1 ^>^^^1^ ^ ><«>^^*I1:b 
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^feo030019135 %^ <a^V: 2003/12/30 

> ^^eV^^V^ ^l2^Ald^l^, 7l:^(w)<^l ''d^^^ n^]^^^ 
(20)ol xfl^V^ £11:5^(10)2)., e).aiEil-B^(10)^ ^o] ^-f-s:>i^ ^^lol3Jll-3^(20)^ 5>)^o.^ 
7}^^^^ ^^^*>7l cf^o^ 7>i?l ^#(135)1-01 ^A^^ ^g:|^(130)sq., ^s1:e.(130)^ 
^>-^<Hl ^^]^^ ^S. ^ll^^>#(41)*5i)- ;*ll2^A>^(42)#ol RF ofl^^l 
^^-^(p)Sf o^^£]^ A>^^^l^(40)Sq-. ^^^(130)^ A>^^S)1^(40)^ ^<S^l7l^ A>^:)^1^^ 
^^^1-21(150)5!)-, ^5^^(130) ^J-^oil ^^15)^ ^ll^A>^(41)*3i}- m^^\^(42) 
-i-oil z^z)- '^^JE)^ ^ll-R-S(61)5q- ;^12-R-S.(62)7> ^c^^^ o]^ 90°^ol7fl ^^^^ ^5^:= 
^^-frS.(60)S!)-. s)^E)l:^(io)<Hl ^^15)1^ .511 1,2-R-S(61) (62)2)- '^^^H 7}^7]^^(63)s\- 
^^Hlfe ;^ll,2.3e1^Ei^S.(71)(72)(73)7> ^o]S. ojAj- 90° >^ol3E^ ^a^^ 

^^l-(81)ol ^^^^ ^^tiflSCSO)* i^t!:^^. 
'> ^^1:^(130) vfl^ofl^ ^i^fl-B-S(131)7l- ^>^^5)J1, o]E.]^ i^n]] -B-^^ 

X\c^]o\]A] A^T^^ ^2). ^<as>7l nfl^ofl C) ol>^o) >^U^1^V ^tg A|ef*Vc).. 

> ^e1:^(l30)<^l^ £ 7<^1 B>s)- ^o], ^^^ll^(i33a)ol ^^^^^H n ^^^fl 
^(133a)^ -H-S.. ^ ^AlofloflA-^^ ^13-B-^(133)S'1- ^^Sjo^ ^cf. ^^^B^( 1333)^^1^ 

4^7fl3) 7>:ii7H^*( 135)^1 ^^J^ ?lw1^;«fl(134)7> ^^l^cf. ?1w1^^11(134)ofl^ ^ 
^o.^ ^^7^\9] 7]-i7l€-*(135)<^1 m^iS\o] ojcf. ;^l3-^s(i33)^ ^l ^ ^11:^^ ^ o^-^S.(70) 
vflo) ;Hl3El^Ei-H-S(73)5!f <?^^4aq-. ttj-E^-A^ . ^]3^^B]^S.(73) ^ ^^13-^^(133)* ^-B-tb ^ 
7}^^ ^^^ll^(133a) ^ 7l-i7S^*(l35)# -i-^l-<^ ^^fs)^ ^<=>]^. o]^^^ 7>>i7H€-* 
(135)^ ^-§--§-71 vfl^^ofl 7>>i7H^ol ^>^^£l7ll ^O.^'i*! «l-g-g-7] vfl^^oll «Vb1-o1 ^^j-S)^ 
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^0030019135 ^^ 'U^}: 2003/12/30 

» A>^^^l^(40)fe /«11l^Al<^lo)lAi ^T^^ ^4 -^<a^>^^ Xi\ Ol^O^ >^V4^ ^t^^ A^Bf^V 

^^^l:Sl(151)^. Al:^^^lc(40)ol ^v^>^ ^l2A>^^^lJ^^<ac:H>ai:el (152)^ 



<6i> ^sl^^<^-6-S-(60), Bl<ajEll-g^^o^-e-S-(70), ^^tiM(80)^ ^x^^ ^ 

^ ^^^1-:e.s c-I ^1^1-21 ^Mitt ^1^^ 

<62> ^ ^tg^ t^igoll ^^Hl^- %^:iLS. ^^S]^o.i4 o]^ c^l^l^o] ^ofl ^-j^^l- 

1=^, ^ 71^ ^o>o^ ^^g^ 7}^ ^>21-^ ^"^^ ^ ^^tb El- ^^]<A]7\ 

^SJr'ti AI2O3, Hf02. Zr02 Jl^-a^ o.^ :^]7]% ^ o^cf. 
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11 

Aj-7l s]oj]B|^s^(io)^ ^o] ^:g-§>^ ^Bl^(30): 

^71 ^El:^(30) ^>-^<^l -^l-J: n>u|-xl ^ll^^>*(41)34 ;^l2^A>*(42)*ol 

7]-i?1^^ ^^J«>7l ^tb t^^S] 7>^7H€-*(53)l-o] ^>^^«^1^^<?!<H^1-Hl(50); 

^7l ^E^^(30) '^^-^ofl ^^15]^ >a-7l >fll^^V*(41)#i|- ^12^A>^(42)*«^1 

z^z]- ^ll-B-^(61)5if ^12-B-S.(62)7> 2^o^£ ojA^V 90°^ol7ll ^^^^ ^sl-^^^-fr 

s.(60);» if-^m ^^-^s ^-g-g-71. 
[^^^j- 2] 

^ ^IW^^l^^'S'^l^a-irSlCSDsq-, ^7] A>^:)^l^(4o)o^ ^^^^ ^-i^H #el^(30)* 

^-R-^V^ ^13-R-S.(33)s!l- cf^^^si ^7] 7l->i?l-E-*(53)<^l ^^^^^^ ^12a>^:)«I1:e.^^cH 

[^^*ch 31 
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Aj-71 e]oi]E-1^e^(io)cHl ^^S.^^. ;*ill-B-^(61), ;^12-H-S(62). m-9rS. 

m)^ z]-zi- c^^Sl^ ^11.2.3el^El-B-^(71)(72)(73)7f ^o]s. o]^^ QO^^oj^s. ^a^^ 

[^^^*J- 41 

l-(80)^ ^oM 5l«-^t^l:^(10) >a-^ofl ^2i«.(32)sq., ^^aJ]s.^(81a)#ol 

si "SJjEi 1-^(10) ^V^ofl ^^151^ ^^-¥-(81)^ <^1^<H^1^ ^^ij^^ *m 

7l^(w)ol ^l<^l5Jll-gl(20)ol i^^j-^ e|^Ell:gl(10); 

^^^>7l ^t!: 7>>i?l^^(135)#ol ^A^^ ^2l = (130); 

^7] #sl = (130) *>-?-<^l ^S. ^^^:^] m^^}^Ul)^- ^12^A>-S.(42)# 

^^^^JL RF <Hm^l^^-f-(P)sl- c^^S)^ A>^:)^1^(40); 

^7] ^^B.a30)^ ^^7] A>^^^1^(40)1- ^^^17]^ A>^^^l^^o^cHAfl^e|(150); 
^^7] ^El^(130) >S-^oll ^^S.^^ ^7] ;*lll^A>^(41)S-3l}. ^]2^A}^(^42)^ 

6\] z]-z]- c^^£)^ ^ll-H-S.(61)5!l- ^12^S(62)7> ^ol£ tb^ ol>^ 90°^ol7ll ^>^^^ ^5^ = ^ 
<5^^S(60);1- ^* ^^^s. ^^^^^^^-§- ^^-§-71. 
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{^^■^^ 6] 

A>^:)«ll^^O^<:H>a^2^(150)^, ^5l = (130)fi}- ^7] >^]:^^^1^(40) ofl ^ p^] 

7] 

^7l E^'^Ell-g^(io)oll ^^15)^ ^7l ;^ll-B-^(61), ^12-B-S.(62). ;^fl3-frS. 

(133)21- ^^1- ^^5]^ ^ll,2,3e1^Bl-B-S(71)(72)(73)7|- ajo^£ oj^V gQo^oji^ 

^ Sl^E^l:5^^c^-e-S.(70)» Cl i^^V^ ^^^S *m ^^^^#^^-§- ^-S-^71. 

8] 

^Vy] 7>>i7H^*(135)*^ ^Sl^(130) ^fl<Hl ^^^ll^(133a)2f ^5^:^(130) ifl<^l 

^^^^ ^13-^^(133)1- 71^ s:i^^^l:^^^-^S(70) i^^l <y^2l ^ <a^5l^ 

^^^S. ^i-^#^>-g- «]-^-§-7l. 

[^^*^ 9] 

^1-71 ti>^-g-7l vfl:^ ^ig^ »e1-^^> ^^Sl^^^ ^S.t}x^ A>^q^11^(40)^ ^-Ijol 

311-^(20)^ ^^1 ^^q-f^^^^-S: ^J^s:>^ ^^31 ^3gtifl^(80)^ ci >^7l ^^^gyfl 

#(80)^ ^^7] El^E^#5^(i0) tfl^ ^-^ofl ^^is)^ >-^«.(82)^, ^^tifll-#(81a)l-ol 
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W^ 2003/12/30 



is. 71 
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